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Introduction

Impacts of nanoplastics with 
varying surface properties on 
the modulation of bacterial 

antibiotic resistance remains 
unclear.

Widespread distribution



Highlight

◼ 1. Multi-omics approaches revealed how nanoplastics with different surface charges influence antibiotic 

resistance in Escherichia coli. 

◼ 2. Positively charged nanoplastics enhanced antibiotic resistance by upregulating genes and proteins linked to 

oxidative stress tolerance and efflux pumps, and promoted antibiotic resistance genes transfer via conjugation 

and transformation. 

◼ 3. Negatively charged nanoplastics disrupted biofilm formation and metabolism, potentially reducing 

antibiotic resistance. 

◼ 4. These findings highlight the critical role of nanoplastics surface properties in shaping microbial resistance 

dynamics and highlight emerging risks posed by nanoplastics to public health through accelerated antibiotic 

resistance propagation.



Positively charged NPs enhanced bacterial antibiotic resistance



Interaction between NPs with different surface charges and E. coli



Transcriptomic and proteomics insights into antimicrobial resistance triggered by 

different charged NPs



Genetic recombination plasmid replication of E. coli was triggered by PC-NPs



HGT in E. coil was enhanced by NPs with positive surface charges



Conclusions

⚫ High concentrations (50 mg/L) of nanoplastics significantly increased antibiotic resistance in E. coli K12

⚫ Positively charged nanoplastics significantly increased antibiotic resistance by enhancing oxidative stress 

tolerance and antibiotic efflux pump activity. 

⚫ Negatively charged nanoplastics inhibited resistance by disrupting biofilm formation and metabolism, 

potentially forcing bacteria to lose resistance as a survival strategy. 

⚫ Positively charged nanoplastics also promoted both vertical transmission and  horizontal gene transfer of 

antibiotic resistance genes, escalating the risk to human health. 
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iMeta: Integrated metaomics to understand the biology, med and environment

“iMeta” launched in 2022 by iMeta Science Society, impact factor (IF) 33.2, ranking top 65/22249 in world and 2/161 in the 

microbiology. It aims to publish innovative and high-quality papers with broad and diverse audiences. Its scope is similar to Cell,

Nature Biotechnology/Methods/Microbiology/Medicine/Food. Its unique features include video abstract, bilingual publication, and 

social media with 600,000 followers. Indexed by SCIE/ESI, PubMed, Google Scholar etc.

“iMetaOmics” launched in 2024, with a target IF>10, and its scope is similar to Nature Communications, Cell Reports,

Microbiome, ISME J, Nucleic Acids Research, Briefings in Bioinformatics, etc. 

“iMetaMed” launched in 2025, with a target IF>15, similar to Med, Cell Reports Medicine, eBioMedicine, eClinicalMedicine etc.

Society: http://www.imeta.science  
Publisher: https://wileyonlinelibrary.com/journal/imeta 

iMeta: https://wiley.atyponrex.com/journal/IMT2 
Submission: iMetaOmics: https://wiley.atyponrex.com/journal/IMO2 
                     iMetaMed: https://wiley.atyponrex.com/journal/IMM3  
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